Introduction
Pediatric weight management clinics offer an intensive, family-centered approach to the obesity epidemic. [1] [2] [3] [4] [5] These clinics typically involve weekly to monthly visits with a focus on behavior modification, improved nutritional intake, and increased physical activity. The intensity of the treatment (frequent visits, family participation) likely contributes to the high rates of attrition, reported to range from 27% to 73%. 6 It is unknown if missed and canceled appointments are a significant problem in pediatric weight management clinics and if they are linked to treatment attrition. Data from pediatric pulmonology, allergy, and asthma clinics indicate that insurance status, season of the year, family ethnicity, length of waiting time for an appointment, and the hour of the appointment within the day can all contribute to appointment attendance. [7] [8] [9] [10] [11] To our knowledge, there are no studies in the literature about appointment attendance in pediatric weight management clinics. The goal of this study was to identify sociodemographic factors contributing to missed and canceled appointments in a tertiary care pediatric weight management clinic and to determine any associations with weight outcomes and attrition from treatment.
Methods

Brenner FIT (Families In Training) Program
The Brenner FIT (Families In Training) Program is a pediatric weight management clinic based in Brenner Children's Hospital, part of Wake Forest University Baptist Medical Center. The treatment team includes a pediatrician, dietitian, family counselor, physical therapist, and exercise specialist. Treatment is considered to be family focused, where all family members (parents/caregivers, siblings, grandparents) are encouraged to actively participate. The program accepts children by physician referral, ages 2 to 18 years who are obese (body mass index (BMI) ≥95th percentile for age and gender) with one or more obesityrelated comorbidities. Treatment lasts 1 year, divided into 3 phases. The first phase, the most intensive, includes biweekly visits with the treatment team and focuses on Physician appointments occur at baseline and every 4 months to review laboratory studies, weight status, and overall progress. Education, training, and support are provided to assist family members in implementing behavior change, appropriately managing adverse reactions to lifestyle changes, and addressing psychosocial problems. Families receive automated reminder phone calls 3 days and 1 day prior to their appointment.
Clinical Database
The Brenner FIT Program uses a clinical database to track outcomes and patient progress, with data entered after every visit, including sociodemographics, physical measures and available laboratory studies, medical history, family assessment by counselor, family structure, insurance, weight management history, amount of sedentary activity, and assessment of weight-related comorbidities by the clinic physician. Follow-up data, such as height and weight, are entered every 4 months during the physician reassessment.
Study Design
All patients seen for their initial visit between November 7, 2007 and November 9, 2009 were abstracted from our clinical database. The appointment history for each patient was investigated in the outpatient electronic medical record. Each appointment was identified as attended, missed, or canceled/rescheduled; the timeframe of and reason for cancellation, if given, were recorded.
Data Analysis
Preliminary analyses were performed to determine significant relationships between predictor variables and the primary outcome (number of missed or canceled appointments) using analysis of variance and linear regression. Similar analyses were performed with secondary outcomes: change in BMI and BMI z score, and attrition from the program before completing the initial, intensive 4-month phase of treatment. All statistical analyses were performed using SAS Enterprise Guide version 4 with SAS version 9.1 (SAS Institute, Cary, NC). This study was approved by the Wake Forest University School of Medicine Institutional Review Board.
Results
A total of 194 patients and families were seen for initial evaluation between November 7, 2007 and November 9, 2009 . Patient characteristics are summarized in Table 1 .
A total of 2240 appointments were scheduled over the study period, of which 226 (10%) were missed and 603 (27%) were canceled. Reasons given for canceling or rescheduling an appointment are shown in Table 2 . Most (55%) cancellations occurred on the day of the scheduled appointment, with 22% canceled 1 day prior. Only 23% were canceled in the requested time frame (48 hours before the appointment).
Children with reported average or above average performance in school had fewer missed appointments (0.321; 95% confidence interval [CI] = 0.010-0.631, P = .04). Similarly, employed mothers had fewer canceled appointments (0.632; 95% CI = 0.203-1.060, P = .004).
No other associations were found between sociodemographic variables and missed or canceled appointments. Of the 84 participants who completed the first 4-month phase of treatment, those whose BMI increased had more missed appointments (P = .013 by t test). However, this finding did not persist with a more sensitive indicator of weight change, BMI z score (P = .07). Families that eventually dropped out of treatment had more missed appointments (P = .03 by χ 2 analysis).
Discussion
This is the first study to our knowledge examining the sociodemographic and health-related variables correlated with missed or canceled appointments in a pediatric weight management clinic, and subsequent effects on patient outcomes. Overall, a significant proportion (one third) of scheduled appointments were either missed or rescheduled. Most cancellations did not adhere to the requested 48-hour advance notification. We identified a significant association between children with self-reported poor performance in school and missed appointments. Surprisingly, working mothers were less likely to cancel appointments. This finding may be because working mothers are accustomed to managing their time effectively and plan sufficiently for clinic visits. Furthermore, we identified a relationship between the number of missed appointments and program success (based on change in BMI) and attrition.
Our rate of nonattendance was similar to those reported at pediatric pulmonology and allergy clinics, reported at 31% 9 and 33%, 8 respectively. A pediatric asthma clinic published an 8% incidence of missed visits, 11 similar to our rate of 10%. Unfortunately, when cancellations occur less than 2 days before the visit, those appointments times remain open, which represents a dissipation of time and resources for the clinicians involved and limits ability to schedule other patients for those time slots. Additionally, as seen in our study, these missed treatment opportunities can affect a patient's success and participation in weight management.
There are limitations to this small study. Data elements were obtained from clinical evaluations and family selfreport. Medicaid insurance was used as a marker for socioeconomic status and may not reflect the true socioeconomic status of a family. A comparison clinic population was not used; however, the focus of the study was to report, for the first time, attendance patterns in a pediatric weight management clinic, and given the unique aspect of pediatric weight management clinics, comparisons would be difficult to make. The overall size of this study is small but can still be useful to other programs, as many have been developed over the past several years. 12 Though this study is retrospective, most data were collected prospectively in a clinical database, which can be useful in evaluating clinical effectiveness and outcomes. 13 This study demonstrates that appointment attendance is a significant concern affecting pediatric weight management. Our results suggest that a presumed barrier, maternal employment, did not affect attendance in our sample, implying that other factors were at play. Even with parents taking the time to cancel appointments, they did not reschedule far enough in advance for clinics to make use of that time. Missing visits appears to lead to treatment dropout all together. More studies of clinic operations are needed to lessen waste of clinician time, and hopefully cost of treatment. Pediatric weight management programs are unique compared with other outpatient clinics (multidisciplinary, longer appointment times, family participation) and may require different approaches to study. Improvement in participation may also improve outcomes, particularly if it prevents attrition from treatment.
